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&ftmm&*{mtfhm^±*^**)vmz^<Dmi 
uwxwttt L^*)umzm%Lcomtmx*%:fc-f 
[ it*!! 2 ] it gBcassgBU; , Mi mmeoxmm*: 

tiZixlz-o^x . Zw&i&lzffij&ZtiJi^'yssy^yy 
M.=F&&k , miiev >y ; vy x v^TiJ^RtfERfr* fctt 

mm&mzMtrmiim^-th'im.m^m^iiiti-t 

T, W3BW»llI»*»€.aj*3*i4ftjl^)iBI«e*fi#fc: 

^icm%&£dWi%.2tLX^&zbzm®tb-r&W!'$m 

££ k *^k^4aW&B2£ttco^f-^*7WKiREjS 

xmms&izAnz-e&Tuj mm&&=?g&tMemzm 
Mmm<?mwLtizmt,zffiz.& z t ztmt-?&mn<m i 

mmm6i mm®<oftmm&zn?tiximzti 

[00 0 1] 

ffig8si / zm-t&i>cr>X'$>&. 
[0002] 

[fi!*<0Sffi] WDMIfli, jfcUl . 5 5/xm«tf>£ 



e-r * £ k j&t-cs & ft 7 r ^ ; *m«mwm ^$>ti?>. z. 

(DXo^tm&^T-Mz^x . 3^3S*»4>j*ai§ix 
fck LTfc, 3677^ ^*<5m«oeiM#tt J ^ii©SW 

-im-fex-foh z\ k j&*a**i4 . 

[0003] ffiliJf . sjr r *«<^ 1 9 9 7^*^« 

ffiM&AjWiviM xf^^, b - 1 o - 1 o i j 

[0004] s:w; r *ffl£>, i997^m-?tf58 
3ift^xu^ ho-i?^y^ if^^, c-3- 
48j 2fec^tift^, ^T^x-HI^. 

[0005] *i« rj*^ i 9 9 7^«^fffg 

mm^g&mwj -r b-io-61jc 
(i, -^-^vyxv-rim^k, f<077^7iy/l 
T^OftS&O-SrS: Jifijft-r* t -9 k £ft^ 

fci^JiflRtJ: DvyyN-yxyyfflT^co22(sco3tS8 
[0006] 
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[0007] *&wiz. ±$asmis.*tmt 

[0008] 

^TJRsaaswi. (i) ws6o»£«WiT»5o*$:4 
s titzmk<F>w,*m%ti?tnzn lx 

(2) #*SW^*^^6«#**f-A'*/W5fc?riEO 
3£»CM£S-fr£tt^a5fc. (3) «^ccO^&S§-?- 

[0009] i<o^+*;weBnffi«»»t= iixfcf . m 

m«r>m*&£zti?tui. &mnmwLtizMmzmft> 

SIU . *HK J: 0 -S-* 4>*i4 1 «*»*»=» Lf-v 

twje^wt*t^fl5ffc-rs «t a (cfHinigiftc £ oaaen? 

mm&*n?ix(visjgsm&tzmLxiSLm*m?F?&igL 

[ooinm:. ftmmmz. mt<rtf&mm*ti* 
tiff)-? vJ\yxyym?mk*izimBtmsEBw t &mn 
ftnm&izmtxKmz&z&ffimtztLX , ®mms& 
&biii%isti&&meoimi%^^zm-&mmA<7>$£ 
{kMk&&m*m<r>mfkizjiiixz.\.Azm%&* ai£5£$ 
tix^&ztzftmt-tz, wtftmx'h h . mm 
mm±. im<?)ftmmzti?ticr>igjg.m&g&iztt l 



tiximz titz&mnm:^m t x r w w» 

£ b tfX'^ & . 
[00 13] 

[0014] (mi cvmimm > *wmz&h%> 

& . H 1 14 , » l <0HSS»«^ & £^ 

-NaloSKi l±fciS(t^fe3^S»l 2i ~l 
2 N Sr*trit«aaH Ofc, 3ft£&SSl 2, -1 2 N 

■^iia*2 1 t*«i*. 

[0015] 1 Ott. W^O^^J«[*IT« 

n ^a*>jftSAi <om#3C**Sli»»12 i t^R^-fr 

(i=l,2,-.N) . $W0852 oti. 
iSS&l 2j ~12 N -?-ixWc*3ft-i.#ft^^«* 

5is»ttisi 2! ~i 2 N ztLZ'tLX-wmztifz&mtm 
omstevk-mz-th . ^rfc. ^oia^ji, fi-^Ai 

**«»SB10O3iai«»12 i (=A*3-ar4*7r-f 
^'3 li . fcitX. 3KM««51 0cr>3^»SSl 2i *>/i> 

i t^^^^•rv^§ (i=l,2,-,N) . 
[0016] H2tt, *IISfe»«^-g.^^- J r^;l<Jt^" 

»2 0fc:A*"r*«l«e#i:. *»&K1 2i ^fejSf 
4fi^KAi (i=l,2,-,N) -enm^M«*i:OMfS 

f5M-n.ft-^Ai (i-l.2,-,N) commMiZtiZ'ti 

®mm*mitii$2 i^mm^2oizxti-t^m 

Art-* J: a (:*JfflllHl8& 2 0 *= J; <0 MmZtiZ . 
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i2i mm-thm^Xi (i=i,2,-,N) comm&z 
mx-fo h t # icoav H=i5)-ji-e£> o r . fHtSft-^ji 

^AlftLrtli fl-f^Ai , A 2 , -, A N £0)1 

mm®8& 2 0 tcA* Ltz t # ictt, m-^ a , , 

i. 2.-,n) commm<^ns.wicom^^\ 

C00 17] H3Uu ftrnmui ocoyemte&i 2, ~ 

1 2 N ^ft^ft^j£H'T*$>&. S-ftzI i&SS 1 2(C«. 

-f&fiMISgBl 3A#|£«-^;fxT^.g,„ -t%h*>, ft 
mm 1 2 is J;tfffc<97££?£8& 1 2 Ate J: 9*fttt*££- 
fffl 2 atJit^l 2b#«j£§*U C:it^>*^tt^S 
1 2 at 1 2bt«raW2Oi03teS§l 2 cfcilXl 2 d 

oftg& 1 2 c taKtrasgB 1 3 Atmi hixx\^h . sa 

JKlSSgBl 3AI1 ftS&l 2 c£Jnf&££(i}£:air&.r 
££±9. 2oOftS&l 2 cfcitXl 2 d^cO^K* 

;P-f-x^^i:T'*)S, $iJfflI[IIS&2 0«i, &gi^gn 

3 A{c^LTiassr*^-ri,asf§^m-f-^ai^-r.i. . 

ft#&SSl 2^fK*S-rSft-^7t(4. ^fflttSS^gl 2 a 
tCi 0 2^^iX. ^2#i^fl*#*#2o<DftS& 
1 2cfcJ;tfl 2dtci0firffiii^^^ix, 2rfa*&M 
-£fsl 2b(Cj;0SW^$^l». 3fr ftttfe^Ss 1 2b 

frbmjizix&mtmwtv-i,^ 2r><r>mh\2ca 

itf 1 2d{cJ:0-5-x^>iX3tfi[fflll^D^tO'C*) 
0 . aaMBSSP 1 3 A£ X 1 2 c coi&gSzltlzm 
ttzl>cr>T'hZ>. 

[00 18] 04*2. ftMSSSBl O^^ifSl 2j ~ 

1 2 N -en-e^flfio^ia-cfc-?). zcr>miztjki-t>cr> 

ii. H3tc^t?ti;£0^Jai.T?aKi^gpi 3B^'lt; 

-2rO:ftS& 12c K*&£pggp 1 3 Aj&«K»t6ii, flfcfr 
1 2 d^iSSiiSgB 1 3 B#l&lt4>ivC^!> . i£ 

jgifflsgui 3 A(±3tssi 2 c £flp»£7t«#a]u as 

PSgBl 3Bt2ft8&l 2d£tm*fzir<$WLT. Ztl 

(ct *) 2r><r>^mi 2c&xvn 2 dnm^ym-Rmz 
^ji.tfb-^^;^x^^t-c'*.?.. mz^ i&mm 

ggPl 3 Afcitf 1 3 BCD? ib~^jf)mmLW}^Si 
-t&<r>tfVMT$>&. fW#|)l£lS&2 0Ji. ?&Kffggffl 3 
A, 1 3B(C^LT^Jg2:^-ri>ag*g^i^ttJ^ 

-f*. *#«y»i 2^e«8-rs«-^{i, *(6ittig-^s 

1 2 afcj: 0 2ftWZtl. %<7)2 J rtt$.1! : tltz&xtf2~? 



<Dft$&l 2 c&Xtfl 2d[zi.r)®Mm.* ± i-z_ih>tl, ~jj 
fallals 12bCJ: 0StXM-^$m>„ ^fttefe^f 

1 2b*^fct!^$ixl»ft^O>'tV-«i, 2oOft8&l 

2 c J; 1 2 d C J: 9 -5-*. £>iX?tfiffl£KJ5S tfc t «0 
T'fcO, fiSDllS^l 3 A, 1 3 BfciSftS&l 2 c, 

1 2 d<r)&J^L£J£tfciOT'£>S. 
[0019] UJLhO03^^{±H4 t^LJt««^t5^ 
T, ^«gPl OCO^^SSI 2!~1 2 N -?-iim<^ 
$i)fflHUS&2 OtcA^-r^Mffllft-§-t*fLTll 

tut, WTcoiatcf so***?a-e&&. -r=5r^*>. ^ 

««g|51 0(i, ft^MS&l 2, -12„ •fttmcov-y 
x vrST^SiftimKPfiSR 1 3 A , 1 3 BA^ 

^mmt^mmzmtxmAzm^hmmt^tix , 
fflnns&2 o*^ai^^iis*ii(7)ias^fi^fc*f-r^ 

c&ZT/i 2 d^tL^tin&z^mzmmzmjZL. -n 

f6]tt^S 1 2 afcitfl 2 b-?-*T.m^^^&jS 

ti?ti<vmhm*m®t,zmL?z> . -ett. fM»i9K2 
o«, ^^ssi 2! ~i 2 N -e^mcoiajKpsgp 1 
3 a, i3Bc. ftaoias^fi-^srMfflifi-^^*^' 

[002 0] agV^ii, SD«[9»2 0f±, 3fe«ScSSl 2! 

-i2„ -ea-r fL^iaemsgp 1 3 a, i3bc«l 

a. xmmmi2 i ~i2 N ^-ti-fnov-yyvyx^r 
M^^fc i t/a^psse 1 3 a , i3Btt #ft-^ 

[ 0 0 2 1 ] m5it. *mwMmizi&&$>i-v*/i^&ij 
0, 3t^«ai5i 0. ^m^8 0i . j±j^jM#f^aigp 9 

0fcJtfM«@»2 0#f|;c4>*VO*S (1-1.2.-. 
N) . 

[0022] 5\a*ffS4 0i (i. ft-^tAi 
Ai *-&jRUTaj*-r* (i=1.2.-.N) . 3tig«gS6 1 

«§*ifc^a*<oe-93Wi. ^7T>f^'3 4$:fK^$ 
tt, 3lfiJ«i»6 2tcJ:"3Hfi3te«BSn, 3E7r-fA*3 

ii@t§6 4(Cf>J^-&. 

[0023] 5KlM1iS6 4<±. «itf{fi*-S«»^T 

tz. mmLiz&m&mt&tz-mtmmL. 



•■(5) 000-180803 (P200 0-1 89JL8 



7 0(4. *«Mii86 4*»^{iJ^Sn3t7r-f^3 6*« 

7r-fA'3 1i ^tUTT^S (i=1.2,-,N) . ftSt^SBl 
0(4, BB*Ufct><9T*»K *7r-fA31i £$£TA 

^A3 2i (ctBTJ-r^. (1-1.2.-.N) . 7^fifff8 0i 

-rs (i=i,2,-,N) . 

[0 0 24] BtfJttfftftffitf9 0(4. *J8S»6 4fc:J: 

-^com^ nv-coa sr«iaj-f & o*^it'$> o *f arc 

foh (i=l,2,-,N) . *LT, ffl:*J«*M*a}»9()UL 

■«ri?^. aj*«iw«aia(9 0ii. muz&if&Mmm 
^m&&2 1 twa-*-*. *j«08S2 0(4, m^mmm 

msm-jwzi&ami oammmi 2, -1 2 N * 
nwMQW&ma 1 3 a , 1 3 b taKffijs®* s-^- 

[0 0 2 5] 06(4. H5(C^L7t^fEiM^XT-^(wi3 

(ts io3e«»»o»^*Kwr s mx-h 

mm (a.) £4t>* (b) Ztl-?tLlZ. H5^3til 
ig{&3 6^:ft{fflOP;&(c*3(t£7fc^? h^£*LT 
is*), Zcoftx^? hMzit. «ttW*^ift«^>fi-9* 

( c ) tjitf ( d ) f^li, ftMsgfll 0co3K«ife 
Kl2i -12 N ^ft^'ftfcfcft&MSsfi^LT^ 
I.. 

[0026] ttJ7J^«iaigP9 0(4. BKa) (CSrT 
4 3 t=£IMB»3 6*^ft^3ft&#&J|<Oft#ft<7)tfJ 

jjfmtfBZ-feTh h z t £ mm . * <xt 

jetfciw«fi#*«Hip[ii»2ot:*fu-cai*i-4. -eu 

T, 3HJffllIIlS&2 0<4. *ctfW«Hg^-&A:*jU ^tltcfi 
. KB ( c ) (C*ct4 0 izffim® 12 X -12 

m^i«^«iaia59 o(i. mm ( c > tc^-ri 0 iz% 

fcffl*HI#*IW»IIIK2 OKWUTffi^-rS. 
[00 2 7] -!-LT. SWfl|[II8&2 0(4. *cr>$mm^i: 
ATlU £*Uc*-?wc. (d) (c*rf4 5(;:ft» 
&S&1 2, -12 B -enWc*3(t^»M«iSr*&«(5 
fc'A£<l&rfS. JBt, ffi:MI£f«!£tigB9 0(4. 5£tl 

«a»3 6*^aj7j?ixs^ftcom-f^oai^«^* 

1W««#*IW»liI»2 0t»LTaj*"r4. -5-LT. fM 



ffl!08§2O(4. *«XWWS*£7JjU £illcafr*V* 
t, ftftttffrl 2! -1 2 N **i-e*U=*$H-4*ai*Sr 

[0028] tLhW4 3 (c. *HJfi^«tc«^^^-^ * 

munmi-immt & z t #-c# h . § ^ 

atl 0(4^fflcoa^l 1±(^^S§1 2, -12, is 

4ViMMn 3i -i3„ wmm$ti&cox\ >m 
mtitmmx-hh, 

[0029] (m2?>mmm) mz. *&mz®k&g> 
+•* *;wt»T3Ess»tf>ss 2 contmmiz-o \, ^xmm-r 
%>„ H7(4. m2<7)mmmmizmh^^^uy&sj^m 
m$*<oismffi®mx'&z>. =5rtj. z<r>mummmmt 

m%sX'ii. mssmi 1 onx^rv^mm^^ (a 

WG : Arrayed Waveguide Grating) Wtft^gsl 2 0 

A9*»<0*«10 0±fc»Jfc&ivO*4. -<^S 
Ml 0 0±C(1 ftfflfcBffl 0 1 , 10 2ifc4^10 

3i t>Jgj«SitTV^ (i=l,2,-,N) . 

[0030] AWGffl3tfl*»l 2 0(4. X57«i 
JSK1 2 1 . ^#^1 2 2, -1 2 2„ . 
^&S&12 3^fiit^„ AWGIMS12 0I4 ft 

7T-fAi 3 i*»4>3ia»«a»i o lzmxA^yrnxm 

jSSSI 2 l^ATJt^^iSS^fi^^ti^tiS-. 
^S^^iSK 1 2 1 T0Uf (C 4 0 j£(f T3t«&K 1 2 2 

, -122, (c^ieLTtiiTjL. xmm&i 22, -1 
2 2„ mz%2mmiz& ttzmsmzs-z. . 

X^rM^^SSl 2 3T'5VHc^$-^T^^SSl 

02, -102, iz&-h-?h. zcotz. ytmmi 0 

2i (c(4m-^feAi ^iii7J$tL?> (i=l,2,-,N) . 
[003 1 ] 1 1 0(4. m 1 <OHS6^«(ci3(t 

1 0 1 mmwhcox'h *) . 1 0 2 £ 

SrHTATJ L^n-^ A^ ^l^(c^O«»fi 
"Ca^$-£T#*Klfr 1 0 3i (clU73-ra (1-1,2.—, 
N) . ^LT. ft^Ai (4. ffimm 1 0 3i *>^3K 
7r^(A'132i tcaj73$il (i=l,2,-,N) . ^<7)fc# 

[0032] 3 (c ^mmrnxz^h^^r * 

^^M«^(4. 3tM«gPl 1 OhfcUcAWGlBte 
1 2 0 1 0 0 itCflftfi-T h Z b IZ£ 

0. mz^mmmfc-t&zbtfX'%&. mtiz. z<r>% 

te*J«-*3te0*»7O. %-7T**3\ x -3 1 n fc4 

t>'3tii^a5 1 0 1 m^. h z t *>'t-§ s . 
[0033] (m3cr>&tmm) *®mz&h§r 
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SaSTIi, #®Rg&2 1 0 , AWGi3t*«2 2 0*3 
Jtf AWGi!3fc£»»2 3 0**S3I<0£«[2 0 0±(Cfi§ 
j£3ftTU&. i(^>a«2 0 0±fc:tt, ftsssss 

20 1, 2 0 2i , 2 0 3i fcJ:t/2 0 4€^j£$ixT 
(i=1.2.-,N) . 

[0 0 34] AWGM3fe#i£&2 2 0fi. ^2«1W 
JBUctiJtS 1 2 0 £ H8tf>t,tf>Tfc 

9> X7^S3(SWft»22 1. 3ft*«u&2 2 2i -2 2 

2 B . X5^S3t»a«f2 2 3ifflli4. AWGIM 
i£&2 2 0(i, ftyT-C*2 3 1frt>fflmm2 0 1* 
gTX97«#&S&2 2 1 {CA^L^^«cO«^ 
X7 7SBES&S&2 2 1 . 3&*%»2 2 2 

1 ~2 2 2„ «J:V^57m3ieS»aa»2 2 3*«T. 3t 
«JSS&2 0 2, ~2 0 2 n fclffi^-fi. -I^fc^. 
^SS2 0 2i «ifi^3feAi *^§^.4 (1-1.2.-. 
N) . 

[00353 mm&2 1 o m2cr>mmmz&ii 
mx-m$iz-£xffimm2 0 3j taj^-r* (1=1.2. 

-,N) . £<7>h#, 3KS»KK2 0 3i 

3tAi tfDSMEJiBS— Jtfc^ri (i=l,2,-.N) . 

[0036] AWG£Bftl«2 3 Oil AjTmXM 
«fl»2 3 1, ^#^2 3 2! ~2 3 2„ . 7.v?WL 
mm&233Zm£&<, AWGS^«2 3 0{i, A 
WGS3K»*»2 2 0cDf£fflfc«2ffi<Dflsffl£S-r.g,. -f 

AWGSBK£*EH2 3 011 %SHt»2 0 3 d 
Sr«TX?ra3ia»»»2 3 1 fcA^Lfcft^A 
i*, *?:/S0l£at»K23 1. ?ttmm&23 2, ~~2 
3 2 N fej;i;A7yS3fc»tlS2 3 3Jg-C. ftfftfcK 

2 0 4 . ft*¥i&S& 2 0 4 fcUi#»*<9fI^# 
A, ~A N tf^jftSft.TtWjSil*. -eUT. ii&Ztl 
fc^*«<oe-9*tt, M»K2 0 4!!i>^7r^A'2 

3 2{=iB:JjS*u £OfcS£«Jk0S#tt*;fc-e*U03* 

[0037] J2UK0J: 3K> *OUBIBfc:«*^f-v* 

ywe=ras«a§NHHi. z>tmm2 iott ucAWGSBt 

£*«2 2 Ofcitf AWGi!3te$Hft»2 3 0 ££3i<7)« 
1200 ±tc«^-T h £ t J: 0 , jft 2 tfOHS©g®K^ 
6 1> «0 fc JtlR LT fc5gt=/J^KM»flrr 4 £ t & . 

[00 38] 



flw***a»i, tmx *)!§■*. ctizummmztti, 
Kfz&m j 5Jtvmmm--mz%: h . 

[0039] Lfe^-jt. *W!li(cJ:*Uf . *7r-f A 

&LHi\h<7>x\ A^mMmtif^mx'hh. 

%,<nim.*wm-&&%m&&t ttLxmtfL2ti&%> 
&iziz . /Jnsas^-t h ±xmzimxh t tz , * 

[BfflWfgNiLfcfBBJ!] 

[ 0 1 ] M 1 coHSS^®fc^4 ^^--v 

[02] mi^mmBm^h^-r^i^ft^mm^ 
miftzwm-zmx-hk. 

izmi&ftm&&<o&yffi&i&<7)mtf(mx'$> & . 
[04 ] m i ^s(E^jiRt:«s*^-v*;weT53e«aN» 

wm^htiizffi^isxr&nmnimjmx'ibh. 

[06] m5lZ^LtzffiKmi/XTMZt5»&&^* 

[07] m2nmmm\£&&&^**jvmmmi& 
<r>imm®mx°bh. 

[ 08 ] m 3 omgnucffi* -r ^HK«r^«*s 

^fitB&fll)«0-C*>S. 

10 "3teM«g5. ll-*fi. 1 2 --%mm. 13- 

aspsss, 2o--$(jffliiiiB, 2 i-w«Hi#aiaj», 

3 l~3 6 -3te7r^>N\ 4 0-*SS««. 50 - ^ 
6 1~6 4-3KiiiHS. 7 0-3K3Mft». 8 0- 
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